
PROBLEM:

lz^z-9?

EFFECTS OF BRINE WITHDRAVIALS ON THE

HYDROLOGIC SYSTEM OF THE

BONNEVTLTE SALT FLATS AREA, UTAH

/
Bureau of Land Management needs scientificThe U. S.

information in order to determine the potential effects of

development of mineral resources, primarily brine withdrawals, in

the vicinlty of the Bonnevllle Salt Flats (fig. L). In the past

10 years, substantlal cllmatic variatlons have lrnposed measurable

stresses on the hydrologic system. One impact of the climatic

vatiations and development has been a measured reductlon in salt

thickness in the area which includes BonnevlIIe Salt Flats State

Park and Bonneville Speedway. There is a need to evaLuate the

source, timing, magnitude, and extent of climatic stressesr Els

welL as the stresses of continuing wlthdrawal of brine; apply new

technology where approprlate; and update prevlous hydrologic

studies in the atea.

OBJECTIVES:

1.--Document changes 1n the hydrologic system slnce Lines

u.979 ) .

2.--Establish a network to rnonitor future changes ln water

levels, water chemlstry, and salt thlckness 1n the

Bonnevllle Salt Flats



3.--Assess the lmpacts of current and proJected brlne

wlthdrawals, other man-induced variations, and climatic

changes on the hydrotoglc system. Thls lncludes

lmpacts on ground-water chemlstry, water levelsr and

salt deposits ln the Bonneville SaIt Flats.

4.--Assess the potential for removal of salts from

the salt flats €rea vla wlnd-drlven ponds'

APPROACH:

A detailed plan of study wilL be prepared during the first

two months of the proJect. The plan will be reviewed by the BLM

to insure that proposed actlvlties will provide the BLM with the

information they require.

LANDSAT and other aerial photography of the Salt Flats area

will be obtalned and reviewed to define the formatlon and

movement of ponds.

" 
observation wells that were drilled during the tines (1979)

study and still exist will be located if posslble. 9later levels

in these wells will be measured monthly to provide a documented

seasonal record that can be used in model calibration and

determining the direction of ground-water flow. Samples of brine

will also be collected from the wells monthly and analyzed for

density and major lnorganic constltuents.
The three dlmensional solute transport model, HST, will be

used to prepare a very roughr preliminary slmulation'of the flow

system. Generalized assumptions wiII be used to identify the

types ard locatlons of data needs.



New observatlon wells wIll be drilled on and adjacent to the

Salt Flats. Cores will be collected and analyzed for

mineraloglcal content. Salt thickness and water levels wiLl be

measured, and samples of brine will be collected and analyzed.

Nested welIs (adjacent we1ls completed at dlfferent depths) wI1I

be part of the drtlllng plan In order to deternlne vertical

variations in water Le.yeL and density. The existlng and new

weIls witl comprise the comprehensive observation well network.

A production well ( B inches or larger ) and several nearby

observation wells will be drilled and an aquifer test will be

conducted. Aquifer tests results from tines (1979 ) and others

since L979 will be reviewed.

The location of sediments deposited behind man-made barriers
(I-l-5, ditch embankments) will be mapped.

Data collected by private and public sources since Lines

(1979) will be gathered. Reilly Industries will be contacted and

requested to provlde all brlne wlthdrawal, water level, chemlcal

analyses, meterological, and other pertlnent data for the past L2

years. The data will be compliled into a format necessary for
statisticaL and computer analysis. AII pertinent data will be

entered lnto the Geographic Information System ARC,/1NFO.

The water and salt balances from Llnes (L979) will be

reviewed and revised. The geochemical flow paths and reacticns
along these paths wiIl be estimated to describe processes that
may lncrease and decrease the sart thlckness and area. The

geochemical model, SNORM, will be applied to simulate the

geochemical reactions.



A va1able denslty flow rnodel wl1I be constructed for the

Salt Flats area to simuLate the flow rates, flow paths, and

chemical concentrations of selected constituents. Cllmatic and

Newfoundland Evaporation Stage and chemical data wilI be imposed

as stresses on the hydrologic system. Speciflc attention wlII be

paid to simulating the effects of precipitatlon since 1950 on the

hydrologic system in tlte SaIt F1ats area./
transport model by Kipp (198?), HST, and 2-D cross-sectirnal

model by Konikow may be used. Fina1 selectlon of the model(s) to

be used wlLI be made after a review of existing, aPpropropriate,

published, and documented models.

The model(s) will be used to simulate future water level and

ground-water cnemdtry using alternative senarios supplied by

Reilly and BLM.

Wel1s and surface water that will be useful

changes in the future will be identified.

for monitoring

PRODUCTS:

Progress reports wiLI be prepared quarterly. A report

documenting the results of the study, with maps and tables cf

data, will be prepared and published ln a formal U. S. Geologicetr

Survey series publication. The final. report will be approved for

publication by December 3I, 1992.

PERSONNEL AND FUNDING:

(See attached sheet)

The 3-D solute
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